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Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 3 5 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1 -65 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Makita et al. US 
Patent 5,696,003. 

3 . Makita discloses a semiconductor method substantially as claimed. See Figs. 1-29 where 
Makita teaches a method of manufacturing a semiconductor device comprising, the steps of: 

adding a metal element 305 to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film 307, 308 by a first heat treatment to form 
crystalline, semiconductor film; 

forming an impurity region to which a noble gas element is added in the crystalline 

semiconductor film; and 

segregating the metal element in the impurity region by a second heat treatment. 

4. Pertaining to claim 2, Makita teaches a method of manufacturing a semiconductor device 
according to claim 1, wherein the first heat treatment is performed by a rapid thermal anneal 
method using one heat source, selected from the group consisting of a halogen lamp, a metal 
halide lamp, a xenon arc lamp, and a carbon arc lamp. 

5. Pertaining to claim 3, Makita teaches a method of manufacturing a semiconductor device 
according to claim 1, wherein the second heat treatment is performed by a rapid thermal anneal 
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method using one heat source selected from the group consisting of a halogen lamp, a metal 
halide lamp, a xenon arc lamp, and a carbon arc lamp. 

6. Pertaining to claim 4, Matika teaches a method of manufacturing a semiconductor device 
according to claim 1, wherein the metal element is at least one selected from the group consisting 
of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

7. Pertaining to claim 5, Matika teaches a method of manufacturing a semiconductor device 
according to claim 1, wherein the noble gas element is at least one selected from the group 
consisting of helium, neon, argon, krypton, and xenon. 

8. Pertaining to claim 6, Matika teaches a method of manufacturing a semiconductor device 
comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

irradiating the crystalline semiconductor film with laser light to improve crystalline 
forming an impurity region to which a noble gas element is added in the crystalline 
semiconductor film; and 

segregating the metal clement in the impurity region by ,second heat treatment. 

9. Pertaining to claim 7, Makita teaches a method of manufacturing a semiconductor device 
according to claim 6, wherein the first heat treatment is performed by a rapid thermal anneal 
method using one heat source selected from the group consisting of a halogen lamp, a metal 
halide lamp, a xenon arc lamp, and a carbon arc lamp. 
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10. Pertaining to claim 8, Makita teaches a method of manufacturing a semiconductor device 
according to claim 6, wherein the laser light is emitted using one selected from the group 
consisting of tin excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

1 1 . Pertaining to claim 9, Makita teaches a method of manufacturing a semiconductor device 
according to claim 6, wherein the second heat treatment is performed by a rapid thermal anneal 
method using one heat source selected from the group consisting of a halogen lamp a metal 
halide lamp, a xenon arc lamp, and a carbon arc lamp. 

12. Pertaining to claim 10, Makita teaches a method of manufacturing a semiconductor 
device according to claim 6, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, lr, Pt, Cu, and Au. 

1 3 . Pertaining to claim 1 1 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 6, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 

14. Pertaining to claim 12, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

forming an impurity region to which a noble gas element is added in the crystalline 
semiconductor film; and 

segregating the metal element in the impurity region by a second heat treatment; and 
removing the impurity by etching 
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15. Pertaining to claim 1 3, Makita teaches a method of manufacturing a semiconductor 
device according to claim 12, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

1 6. Pertaining to claim 1 4, Makita teaches a method of manufacturing a semiconductor 
device according to claim 12, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

1 7. Pertaining to claim 1 5 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 12, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni. Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

1 8. Pertaining to claim 1 6, Makita teaches a method of manufacturing a semiconductor 
device according to claim 12, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 

1 9. Pertaining to claim 1 7, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

irradiating the crystalline semiconductor film with laser light to improve crystallinity; 
forming an impurity region to which a noble gas element is added in the crystalline 
semiconductor film; and 
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segregating the metal element in the impurity region by a second heat treatment; and 
removing the impurity region by etching. 

20. Pertaining to claim 1 8, Makita teaches a method of manufacturing a semiconductor 
device according to claim 17, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

2 1 . Pertaining to claim 1 9, Makita teaches a method of manufacturing a semiconductor 
device according to claim 17, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

22. Pertaining to claim 20, Makita teaches a method of manufacturing a semiconductor 
device according, to claim 17, wherein the second heat treatment is performed by a rapid thermal 
anneal method using, one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

23. Pertaining to claim 21, Makita teaches a method of manufacturing, a semiconductor 
device according to claim 17, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

24. Pertaining to claim 22, Makita teaches a method of manufacturing a semiconductor 
device according to claim 17, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 

25 . Pertaining to claim 23 , Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure 
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crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

forming a mask insulating film 304 having an opening on the crystalline semiconductor 

film; 

forming an impurity region to which an ion of a noble gas element accelerated by an 
electric field is added through the opening in the crystalline semiconductor film; and 

segregating the metal element in the impurity region by a second heat treatment. 

26. Pertaining to claim 24 Makita teaches a method of manufacturing a semiconductor device 
according to claim 23, wherein the first heat treatment is performed by a rapid thermal anneal 
method using one heat source selected from the group consisting of a halogen lamp, a metal 
halide lamp, a xenon arc lamp, and a carbon arc lamp. 

27. Pertaining to claim 25, Makita teaches a method of manufacturing a semiconductor 
device according to claim 23, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen tamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

28. Pertaining to claim 26, Makita teaches a method of manufacturing a semiconductor 
device according, to claim 23, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, O, Ir, Pt, Cu, and Au. 

29. Pertaining to claim 27, Makita teaches a method of manufacturing a semiconductor 
device according to claim 23, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, krypton, and xenon. 
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30. Pertaining to claim 28, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of; 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

irradiating the crystalline semiconductor film with laser light to improve crystalline; 
forming a mask insulating film having an opening on the crystalline semiconductor film: 
forming an impurity region to which an ion of a noble gas element accelerated by an 
electric field is added through the opening in the crystalline semiconductor film; and 
segregating the metal element in the impurity region by a second heat treatment. 

3 1 . Pertaining to claim 29, Makita teaches a method of manufacturing a semiconductor 
device according to claim 28. wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

32. Pertaining to claim 30, Makita teaches a method of manufacturing a semiconductor 
device according to claim 28, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

3 3 . Pertaining to claim 3 1 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 28 wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 
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34. Pertaining to claim 32, Makita teaches a method of manufacturing a semiconductor 
device according to claim 28. wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

35. Pertaining to claim 33, Makita teaches a method of manufacturing a semiconductor 
device according to claim 28, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 

36. Pertaining to claim 34, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

forming a mask insulating film having an opening on the crystalline semiconductor film; 
forming an impurity region to which an ion of a noble gas element accelerated by an 
electric field is added through the opening in the crystalline semiconductor film; 

segregating the metal element in the impurity region by a second heat treatment; and 
removing the impurity region by etching. 

37. Pertaining to claim 35, Makita teaches a method of manufacturing a semiconductor 
device according to claim 34, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 
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38. Pertaining to claim 36, Makita teaches a method of manufacturing a semiconductor 
device according to claim 34, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

39. Pertaining to claim 37, Makita teaches a method of manufacturing a semiconductor 
device according to claim 34, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

40. Pertaining to claim 38, Makita teaches a method of manufacturing a semiconductor 
device according to claim 34, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

4 1 . Pertaining to claim 39, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

irradiating the crystalline semiconductor film with laser light to improve crystallinity; 
forming a mask insulating film having an opening on the crystalline semiconductor film; 
forming an impurity region to which an ion of a noble gas element accelerated by an 
electric field is added, through the opening in the crystalline semiconductor film; 
segregating the metal element in the impurity region by a second heat treatment and 
removing the impurity region by etching. 
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42. Pertaining to claim 40, Makita teaches a method of manufacturing a semiconductor 
device according to claim 39, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

43 . Pertaining to claim 4 1 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 39. wherein the laser light is emitted using one selected from the group 
consisting, of an excimer laser, a YAG laser, a YV0 4 , laser, or a YLF laser. 

44. Pertaining to claim 42, Makita teaches a method of manufacturing a semiconductor 
device according to claim 39, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

45. Pertaining to claim 43, Makita teaches a method of manufacturing a semiconductor 
device according to claim 39, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Co, Ir, Pt, Cu, and Au. 

46. Pertaining to claim 44, Makita teaches a method of manufacturing a semiconductor 
device according to claim 39, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 

47. Pertaining to claim 45, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 
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forming an island-like divided semiconductor region by etching the crystalline 
semiconductor film; 

forming a gate insulating film and a gate electrode corresponding to the semiconductor 

region; 

forming in the semiconductor region an impurity region to which a one conductivity type 
impurity element and a noble gas element are added; and 

segregating the metal element in the impurity region by a second heat treatment. 

48. Pertaining to claim 46, Makita teaches a method of manufacturing a semiconductor 
device according to claim 45. wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

49. Pertaining to claim 47, Makita teaches a method of manufacturing a semiconductor 
device according to claim 45, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

50. Pertaining to claim 48, Makita teaches a method of manufacturing a semiconductor 
device according to claim 45, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

5 1 . Pertaining to claim 49, Makita teaches a method of manufacturing a semiconductor 
device according to claim 45, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 
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52. Pertaining to claim 50, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure 
crystallizing the semiconductor film by a first heat treatment to form a crystalline semiconductor 
film; 

irradiating the crystalline semiconductor film with laser light to improve crystallinity; 
forming an island-like divided semiconductor region by etching the crystalline 
semiconductor film; 

forming a gate insulating film 206 and a gate electrode 207 corresponding to the 
semiconductor region; 

forming in the semiconductor region an impurity region to which a one conductivity type 
impurity element and a noble gas element are added; and 

segregating the metal element in the impurity region by a second heat treatment. 

53 . Pertaining to claim 5 1 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 50, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

54. Pertaining to claim 52, Makita teaches a method of manufacturing a semiconductor 
device according to claim 50, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, YAG laser, a YV0 4 laser, or a YLF laser. 

55. Pertaining to claim 53, Makita teaches a method of manufacturing a semiconductor 
device according to claim 50, wherein the second heat treatment is performed by a rapid thermal 
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anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp xenon arc lamp, and a carbon arc lamp. 

56. Pertaining to claim 54, Makita teaches a method of manufacturing a semiconductor 
device according to claim 50, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

57. Pertaining to claim 55, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

forming an island-like 309 divided semiconductor region by etching the crystalline 
semiconductor film; 

forming a gate insulating film and a gate electrode corresponding to the semiconductor 

region; 

forming in the semiconductor region a first impurity region to which a one conductivity 
type impurity element is added and a second impurity region to which a one conductivity the 
impurity element and a noble gas element are added; and 

segregating the metal element in the second impurity region by a second heat treatment. 

58. Pertaining to claim 56, Makita teaches a method of manufacturing a semiconductor 
device according to claim 55, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 
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59. Pertaining to claim 57, Makita teaches a method of manufacturing a semiconductor 
device according to claim 55, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YV0 4 laser, or a YLF laser. 

60. Pertaining to claim 58, Makita teaches a method of manufacturing a semiconductor 
device according to claim 55, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

61 . Pertaining to claim 59, Makita teaches a method of manufacturing a semiconductor 
device according to claim 55, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

62. Pertaining to claim 60, Makita teaches a method of manufacturing a semiconductor 
device comprising the steps of: 

adding a metal element to a semiconductor film having an amorphous structure; 
crystallizing the semiconductor film by a first heat treatment to form a crystalline 
semiconductor film; 

irradiating the crystalline semiconductor film with laser light to improve crystallinity; 
forming an island-like divided semiconductor region by etching the crystalline 
semiconductor film; 

forming a gate insulating film and a gate electrode corresponding to the semiconductor 
region; 
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forming in the semiconductor region a first impurity region to which a one conductivity 
type impurity element is added and a second impurity region to which a one conductivity 
type impurity element and a noble gas element are added; and 

segregating the metal element in the second impurity region by a second heat treatment. 

63 . Pertaining to claim 6 1 , Makita teaches a method of manufacturing a semiconductor 
device according to claim 60, wherein the first heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

64. Pertaining to claim 62, Makita teaches a method of manufacturing a semiconductor 
device according to claim 60, wherein the laser light is emitted using one selected from the group 
consisting of an excimer laser, a YAG laser, a YVO4 laser, or a YLF laser. 

65. Pertaining to claim 63, Makita teaches a method of manufacturing a semiconductor 
device according to claim 60, wherein the second heat treatment is performed by a rapid thermal 
anneal method using one heat source selected from the group consisting of a halogen lamp, a 
metal halide lamp, a xenon arc lamp, and a carbon arc lamp. 

66. Pertaining to claim 64, Makita teaches a method of manufacturing a semiconductor 
device according to claim 60, wherein the metal element is at least one selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

67. Pertaining to claim 65, Makita teaches a method of manufacturing a semiconductor 
device according to claim 60, wherein the noble gas element is at least one selected from the 
group consisting of helium, neon, argon, krypton, and xenon. 
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Conclusion 



68. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 703-308-5871 . The 
examiner can normally be reached on Monday-Friday 7:30am -5:30pm. 

69. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Nebling can be reached on 703-308-3325. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-3432 for After Final communications. 

70. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 



Stanetta Isaac 
Patent Examiner 
June 15,2003 
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